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m M m 

[0001] -^^m\t. Ky/v. ^^^K^v. vv/^mjj^^m^'^y:^.^ 

[0002] ^8iJffl<DXJrtUX{*. ««5!^^(WC-Co^^t>L<«^tUlCTi(^i5^:/) 

>fb^^^<?5-fe75:yj5';^^Stti:UT.^(^*ffit-CVD (Chemical Vapor Depos 
ition)?fe-^PVD (Physical Vapor Deposition) &t?7cSJS^#^<^IVa. Va. 

viai^^ja^Ai(T/v5::^!j7A);5:^(D^>ffc«fei. mwi. -^-^mm. m\:. 

[0003] m^. PVDrfelcJ;^^^}*, S*teS«(^^MbS:fil;^>^'f ^ 

^«;/7"^<j:if<^3^iS<^^*^tu5^^'JXAl-#ffl^tl.rv^?>o 

[0004] jfi¥> •^I|ij*pxtg«-)ir6]±$-i^^^^*^ ^gijigSd5J;9ii5ii(^'feoTtT*3») 
. :eo^^^-#v^xJ^^-{*-®<^wm^^4^5^*^i^^J^5^^^<eo-ct-cv^?,o bjs^b 

[0005] C(DS5l^{CJ^^X.?)^^tbX,^(^J:9/^^S'JXJ:OSW^®t-?i^^$tl-t^l^f- 
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[0009] ^(Dm(omw\r.m^^\^ ^xm^tmmn^<^m^\^. mh^^w^^^o^^^^-^x 
h^fcib^nhm^^^h\z.Mmm±^'^tcmmiiMc(Dmm^^m^tix\^^fco 

4#fF:S:itl : «I#5I2001 - 315006-^^^ 

mt\^xmf^^fi^^B(Dmmm^is^^^Bmjt^:f:^A'>^<'r^tfhi^. ^(o^m 

(D[^m^i6\^XBmJit:>t}^i^:K^'^. ^(Dm&^7^mz.:^^^xm:kj^^^^ir^^^ 

m:KM,7&mizi3\^^xwiMmmiz?&±vfcn.m(Dmm^mix^.mm>mmz\^ 
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[0012] -r^jiibh. :^mM<DmmmmmiJiMcit. mmm±i^Mf^^titcmmt 

. ^mi(D^mmt. :L(DXoimxM.i:m'r^^tf)^h^(om^^^^xmm<Dmm 

[0013] ^L-c. :^^m<Dmmmmm\i:.Mcn. ±m^m^^m^mi(o^f^M,*^hm 

4mm^^tLx^t^h(Dxh^o 
[0014] i-jfe*?^. :^mM(Df$mm<^^^^^i'i^ ±iB^i^o^ffii-*5v ^xmA-(DBm 

(Dmtfj:^^t^<^mtvx\ 

[0015] ^^-C. ±fEMf&;^{*. -15GPa&.±0GPa^:ir(Dm.m<Dmtftir^^tf)^X^ 
[0016] *fc±IEEE#lSj;S;bf*> ±|B^ll^0^®l-*3VN-C±IE^JI^(^^10^'rfl.'^(^ff*i 

[0017] t.tc±mBmy't^ti\t.±mmm(Dmm{^i^^^x±m^m(Dmi(D'pm^<Df£m 
[0018] */c±lBJEJiiJ^?;^^*^±fE^l^<z)^ffi^-*3v^Ta/^(^ffiSi;^:;;^Sr^■rstfc^ 
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[0019] ?}cv>-e. ^mm(Dm2mm(D^^&^^^n. ±mm<D^mM.^^h±mwm(Dmm 

mji^^M±.f&^m(omm\^^^^x±.mmm(Dmi<D^mj^(oBmst^t^^ 
[0022] *fc±lEM)^^^;b^4. ±Bm<Dmm^is\.'x±mW(Dm(D^mM(DBm 
[0023] ^t;i±fs.Bmjt^:fins ±^&mm(Dmm(OBmmM^±^m^(^mmi)-h±u$^ 

[0027] %'k.immi^^ti\%. i.wm<r^^m^^^^xiwm(r>%\(n>^f^^(r>'fm 

[0028] ^fc±fsffi*i^&;^t*^ ±BS^i^(^^ffi<^ff^it^^^5±fBM<^^S36^b±tail 
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[0029] 2fev>-c. :^mM(Dm4mm^mst^^^i'i^ ^mmofprn^ii^h. m^io^pm^ 

[0030] ^fc. ±B^m^^ii. ^^iz±mm2(D^rmt±.mw.m(Df&mt<Dmi::±m 

±.mm2(D^mj^t±m^m(Dmmt(DW\\^^^^x±^mmomi^M.tm^\^j^t^ 
^ti^fim±z<Dmx^K\mm\.xmir^h(Dt'r^^tt^x^^o 
[0031] ^fc. ±^m^bM\-i-r^x. mmmm-(Dmmtfi:^Bm)tt}^mu j5^o± 

\^±mm^\^j^smi^i^i!>^ir^xm^i:^Bmf^^tim.%:^\^x\^xi>!^\\ 
40%&.r(DmmmvxiiLm'r^-^<^t-r^^tt^'^'^^o ^fc±mm2(D'Vfmn 

mit^t}n. ±^^m<Dm2(D^mj^\^i^^^x±mm.m(Dmi(^™M.(Dmmft^:^ 
[0034] ^it±mBmit^tiu. ±^i^m<Dm2(D^mM.\^i^^'x±mmm(Dmi(D^m:^ 

[0036] ;$:^PJ(^^ffi^«^SiiXA(*. ±|ECOJ;5/£«lfi^^*«^il-J;'5^ 
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[0037] m^. ±M(DmiMm(D^&t^^(oxo{^^m<Dmmi^is\^xm^]^(D!£mi^^M 

[0039] ^fz.±m(Dm3mmomm'7^^(ox^^mm(Dmmiz.m^xmm\^u^'oh^i^^ 

j^m^-^tc^ticx^i^m^jim\^^hm^mpLfci><Dt\.x\^^o t^tc ±.mm:kM.t 

m&iH^\^±v.^hiziMm^£mmnB^n^^t-^^x^^xo\^fj:^fco 
[0040] ^fc. ±m<Dm4m^<D^^^^<Dx^imm(Dmm^^^^xmmp^ux<o^^h^ 

j^m^^fc^ti^x^mm^j:mi^^hmf3.m^tih<DtLx\^^^o *fc. ±tei®;>^^i: 
thi^^b^^^i^f^^t^M. ^(DmybM>mm^i^^^xmm<D^E.^m-^mm 
m(Dft^t)^umirmm^mir^^t\zx^xm^iy^:^i^i^m-^^^-^^^Mm 
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[0042] mi]^^m(Dmm^ummiiMc(Dim^mm'^h^o 
[0043] 1 mmmmmmi:^.2 mu.s mm. 4 mm(Dmm.5 hkd^-^^.b 
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[0044] ur. :^mmi^-^^^x^h{mm\^^mir^o ti:i3. ^r(Dmm(Dj^^(Dmx- 

[0045] <mmmmmmi:Mc> 

nfcmm3t^mK.fcmii%^^\^x^^^o ^i^. mixn. mms^^&uzmm^w.^ 
m'r?>x^im^^nx\^^7!)Kmm3^^Wc^mtfj:^mwim3tmmt(Dmia-i 

nT^i-^x^izii:M<D^mm7!>m^^fix\/ ^xhm^^^^j^^ \ ^mt-^sv >-cs*t 
[0046] z(Dx^tj:-4imm(Dmm^mmw\xMc\t. Ky/v. :^>'K5/v. vv^^mji^u^^m 

mmiLn<Dmmz.m\z.mJtM<T^hf^:^xm. ^ttbtD^^-c^ti 

[0047] <SM> 

<^^^APbfct(Dt>-^tf ) . i^-^:yh (TiC. TiN. TiCN#?r^fiK5>t-rSt><^) ^ ^« 
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[0049] <^B:> 

iim^^tifzm^mfci':.mmm\mm\.fz.m\^^^^xh:^^m<DBm 
■^^^mfc'r^mtfj:^m^\a-i:^mm:i^-tfi^o tit. '^^(Dx^i^mmmm 
t(Dfm^^mmi!)m^^^x\^^^m^\^m'x.^(D^m>^M(Dm\ij:\^xm 
^^tix^mmi!im^mt\.xmm'r^m^i^h.^<Dmm^^<D^'pT^m^^->^m 

. m^mmiimm(Dmx^}i%^Hx\^m'^\^\'^. ^(Dmmom<7>'?ibM^m(m 
[0050] z.<Dx^fmmn. xA(Z)W^^tt, mm^ti^. m\^. mm^^^9cU(Dm\(D 

tx.\t. 7immm^^m<Divam%m zr. Hf^) . vamytm (v. Nb. Ta^) . v 

mmm. ^mtm. wmm. ^^^^k:«^*fcf^^tvb(7)@^flcicj;t)«^$ 

[0051] m\^. Ti. Al. (Ti^ AO . (Al^ v; . (Ti^_ SO . (Al^ . (Ti,_Al SO *fc« 

(Ai cr N)(n>mYm. ^^itm. mmitmi^tcu^^mitm^^x. ymur 

l-x-y X y 

[0052] <};9»*b<(i. TiCN. TiN. TiSiN. TiSiCN. TiAlN. TiAlCrN. TiAlSiN. Ti 
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AlSiCrN. AlCrN, AlCrCN, AlCrVN. TiBN. TiAlBN^ TiSiBN. TiBCN, Ti 
AlBCN. TiSiBCN, AIN. AlCN, AlVN. AlVCN^^^tf Srt;^5-e#6o 

[0053] *fc. z(Dx^^mmn. mmt\.xjf^^^in^h(Dti-?>o r^-e^^tf*, ^<Dm 
[0054] :^^m(om.^hLx\t. m\mm^w-^mL.xmi^7tm<Dmmiim~xh^. ^ 

[0055] <^m(r>w^> 

[0056] < m(OMiS^ > 

[0057] -r/.^^^^. Miiicoraf&;^{*> ^wm(Dm%\^x.^t. mmmmmm\z.x.mm 
-c*3t). ^(D^x^mz.mm:M^'r^^(o^y^^T:ms^<Dmmti^m:>i^^^ 
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[0060] :L(DXD\z.if.wn(DWi^(Dmm^mt\.x\t. mmbmmm^umir^^btimi^ 
[0061] :L(Di:ofi:mMmmmmb\.xn. mu^^^ry^-mB.<Dmm^^nwi^^<y^T^^ 

[0062] ::rT% -f^f v:/i/-x^i/^&<b}* , ^S^ItffiiL. K^^-v>^^^-^W^:b-r 

'^-^y (TiN) tmi^-^Mo 
[0063] :z(DXof^'^:^i^':f\^—'r^"y-fWi\^^M^ <Dh(D^^h^t^. #{^:. 

[0064] -<7);{7y-KT-i^-f:r>':/w-7"'f>'^m^fflv^2)i:. ^j^^Jl^fig-rstfrKSM^ 
[0065] '^if^V^>y^^<y^'T^ifmb\t. X^^^r^^^^-F^Sri^K^t-l-^-^x Ar 
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[0066] flis. ±ia-ci*. m(^j^mm:^<D^m'^^<Dm%ijmthx. ^mmmmm\^ 

[0067] < WiB(Dl£m}it-t] > 

:i^mM<Dm.mti. Bmmtim\^x\^^^o ^\^x. ^ff*iJ^^^;^{*-l5GPaJ^±o 

. $p5(C0*L<f*-8GPa-efo^o ^0±IS«. J;«90*U<{*-O. 5GPa-Cfc 
15. $e,(j:^^b<(*-lGPa-CfcSo 

[0068] :^|^(^ffi*gj;r>;^;6S-i5GPa*iSt^^Si.§3fiyxAo?fm(?P3fc/55®«^ 

;5^^/5^fc^o Stl^o/£iStf£?;^i;6S0GPa^®;tSt. :^l^(^J^:;^}*513S^^fili: 
ti^<DX^ WtcftS^^^C. rWJ®Si:7'ceo-cxJ:gf^:;55^*t-^#'B';55$>?>o 
[0069] r:i-c% :*:|§p>g-ev^5l±i^if&;^^^*^ MJ^tc#«i^gi5i^^;^ (ia#t>-f 

-c&o-c. r-j (■^^•^y<.)(7)M(^{i:GPa)-e^$n?>t><^"efc^o ^(^fcfc. 

[0070] *fc. z.(D&:ii^^m<o&B^^:^\t. sin <^ ^feiv^p;^^-cS'JS$^^^t>(^-C'fe?) 
v^5o r<?5iBiJ^*j3={*. rx«|j^;;^aiJSTifeJ i98i¥t*^^tt^S 
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mmM^B^^t^^^^xm^ <d 0 iji^KM-t^^t^n&z e ^pj^lt2 0 -sin 
[0071] x'oMci^mat. xmm7t)^h(Dxm^w^mi^mmnmxAm^^. ^mxmmLtc 

[0072] fi^. -(DXo^mm(Dm^^\^(D^^^^^^^^^^tvxu. xmm(Dm ( 
[0073] f£i3t.tc. ±f&<DX'?izmmmti^2 e -sin </> mmi)^h^j^^tMa^. mm(D 

n.fi:<. Bmf^^t]<D^^^WMmxh^o rofcJe?. 2 0 -sin <^ lll2l*^b£E*if& 
[0074] <3^^^^> 
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[0075] *fc. ±^5ss^*i;«. f£mm:h(DX^^^>±mmm<Dm^:i^mii^m''ox'j^ 

:)j^xi-ifj:<^i^m(D^mtmm.<^ij\^\^mt-r^^t^M^ir^h<Dxh^o 
[0076] ^bT±iB3^s^^{*^ ±mmm(Dmm(Df£m)tt)^^±mm(omm*^h. ± 

u ^(Dmi<7)^m^i^^^^xmizj^^m'r^^t%:^mtvx\,^^. ot. ^<Dmm 
^m^-D'^^x. mmmf)^hm4mmKWxn^-r^o 
[0077] <mm^^m-mmm> 

i^mMu ^(Dmi(D^m^i^is\^xmiz,^^^^^tthi^. ^co^KD^mm^ 
h±mmm(Dmmt.xmm}iK^t}7!)^~M<Dmtt^^^t^<^mt\.x^^:6o 
[0078] :L<Di^m^. m2i3xxj^^^m(Dm^^^^<DmiMm^Birm3^m\/^xxm\^< 

[0079] *-f . m2[z.^i.fcxo\^. ±m(Dmi(o^mj^5tn. ±mmm<Dmm4t±m^ 
m(Dmm6t<Dmi^^mir^h<DXh^i)K ±mm^<Dmm4^^h(Dmm.:}3\^(Dm 
mx^'ti-i. ifi^-rLt>^]^<^^^ mm<Dmm4i^(b^m(Dmm6i^x(Dmm:^[^ 

xmt.^m(D^M4i,zj5:\^^t^^Ki±m-r^h(Dxh^o 
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[0080] B'^v<n:i(Dx.o^i:mi(D'pmj^5\-i. ±mm(Dmm4f}^h. ±^m^(DmM 

[0081] roJ;5/j^±IBffii|iil^:;^{^^ ±IE^)^(^^ffi^-*3V^T. ±Mj^o^i<of 

[0082] :L<Dmi!>^25%MmtfJ:^m^. -t^fj:mmmhtiti:<fj:^:Lti>^m. *fc95%Sr 
[0083] ±IB<^^:K:^i:J*> -^^m6<)^c{*±iE<75^l<^•^'r^^(la3^c^3V^T«ISj^co 
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[0086] *yt. ±^mm(DmmiS)^h±f&f^i<D'pmj^t.x*Bmf!t:^M^mmKmM'r^t 

fdo. mm&^\^m.^) t^^^^xmt\.x\ ^^xot^m^kh^^ im^-^ 
KmiB) tfi:ox\ ^^m^xhox^. ^{i^t\.x±mm<ommii^h±.u^i(D^ 

[0088] :L<Dx.oK:»fi^m<D^m^^(Dmmm\^i^\'^x\t^ ^(o^mii^w±M^m<D 

mM\z.i6\^xmi'\^<D]£m^^ti^^'r^ii}i-h\^. }Lwm(o^m^h. ±fB»o 

1<D f IJI^V ^xmiz^^^\^fch<Dtti:-yX\f ^-So (C^I^O^® tcijol^ > 

[0089] ^Oj;5t-bT. >l5:^M(^^«a^8'JX:ir(i. l5H4^iitii«14*5J:t;?l^^yl:V 
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[0090] :L<Dx^fmfitc^^n. ±B<DXo^m±^^^^^'r^ mm<Dmm*-hmm(Dm 
[0091] <^m'^^-f^2mu> 

[0092] ^<D!^m^. m2isxxf^mm<Dmm'^^<Dm2mm^^-rm6^m\'^xxm\^< 

j:K>t}^wmtvx^m^^^yyyi}cVith<DXh^o 

mx^^\t. .ji^^-rvhmmom^ {^m<Dmm4*^h^^(Dmm'^x(^mmio\^ 
sxr(Dmm^m\^xiiLn-r^^tim'^v<. j;«90*u<f*-^<^Tm^o. 3%. 

[0095] -(DXo^i:^m^mziis\^x.±^mmit^tin±um^<Dmm4iz.io\^^xm^ 
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[0099] fii^s ia6lc*5V>-C}i. ±IEO^®:K:^»s ±IE<^mi<^f K^<^-^<^^l-*3V^ 

[0101] )^£*3. IlI6^c:jov^'c«. ^^(o^m{'rf£t>^w^<^^^*''^<^^^*^^t'^^^ 
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[0102] :L(Dx.o\z.m^m(Dm^mMK ^(DWM(o^m^^^(r>mM:^\^\^^i^-':> 
[0103] t.fc. ±M^m<D^mt-h±Mmi(D^fm^x^mmmmmmmM-^^h 

So 

[0104] *fc. ±Mm\(o^f^m^h±tmm(o^mi^xm^j^^Mmmmm'p'r^t 
\m'};-)tfi<>x^^^m^xh^xh.±Vft\.x±Mm\(o^mm-h±Mm^<r> 
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[0106] ^h\^:^^m(Dmm^^<om2W^m\^is^^xi'i.±mmi(o^mM,i)>h±mmm 

[0107] :L<Dx.^^j:mtift^^^\^> ±m(DXo^m-xM.^^^'r. mm<Dmm*^hmm<Dm 

[0108] <3^lS5>^-^3flS^> 

[0109] ^(Dwm. m8iai:xjp:i^mm(D^m^wm3m^t:^i-m9^m^^xx^m-\^< 

[0110] . BI8{c,T^Ufc.};5lJ:. ±m(Dmi<D^mM.5tn. ±fSl^i^o^B4t±ie^ 
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[0112] ^(oj;9«s^^t-*5VN-c. ±Bmmi^^ti\t±Bm(Dmmi^^^^xm^ht 

{z^(Dm±^^^mtvxBmit^M^m2<D^mj^<D:^\^i^\^f)>^xmmmm<i^'r 
xw&-r^mmt^£ox\^^^K^mm(Dmmiti.xn^(DXo^j:mm<D^\mh-r 
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[0117] vfcf)^^x. :^mx^^^m^.^tit. ^^(Dmmmmxhmi<M,tmMi^fc\-i^ 
[0118] ig8{c^L/cj:5i-> ±m<Dm2(D^mA9tn. ±mmi(D^m.^5t±m 

[0119] m'^v<n:i(DXoti:m2(D^m^m. ±t&^m<Dmm*^h. ±mm.m(DmM± 

|E»(^^S475>ib±fB»Ol£ffi6*W^E;^|p]<^ra)<^0. 2%^±95% 

[0120] ?^<c*3. ±fEc?5J;5/J:^20•^•^^^-*3v^-c. ±IBM/r>;^{*±fE^i<^'^'F^'^t- 
[0122] $btc±SE<^^/J^^i:^*.^ie6<]^-«±Ieo^2oq^p^,^(09^c^ov^T^«mo 
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[0123] fj:)^. |2|9^C*5V^-Cf^. ±|BO^i/h^f^x ±m(Df^2(DfpmM,<D-',^(Dm^id\^ 

[0124] Lfc;65oT. ^mx-^ ^m^i^M^m. '^^(Drnmrnxh^m^i-^^trnM-^fci-i^ 

[0125] Iil9{CioV>-C«^ ±E<©^2<D4'r^>^*^bMI^<^iicffi<?3;^lR]i-|Bl^^oTffi 

[0126] tfc. I1|9{C*dV ^-C{*. MO^ffi (-r?'<e^5'^Ml^<^^ffij{'^^<^l2g^*^0 n m(Dm 
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So 

[0129] *fc. /^s:]s^c*3v^TJEl^il^?;'3/&s^sj^^6*)^^:ti*p«^{*. iEi9tc^Lfcj;^(;i±(^i!ij 

<D^mxmMi.fc'ori^ei(D'j\^mxmnir^m^fcnxtifi<.m.m^^^ 

[0130] :i(DX')K:iFimM(Dmm^^(Dm3mm\^i^^^xn. ^(Dm^^^:^^±Bmm(D 
[0131] ^h\z^^m<Dmm^^<^M3Mmi^ii^^xit. ±mf$i<D^mj^t^^±nm2<D 
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[0133] <^&^^-^4mm> 

[0134] ^^-c. mm<Dm:k.^ti^s ±m^i(D^mui^i^ii^^m±M.tmm<Dmm^^± 
(Dmm^^'TM.xh^. tct^\t±mf^2(D'^m.'^-^^h±^mm(Dmmi^\^:^^^x 
R^jt^Mmf^^i^mMu z(DMi^i^^^x^(D&mft^tKDmM<Dm-^^^:^^mt 

i,i,z^mmmx^±\^fzM.m<Dmm\H^--(Dmm^xm^mmui-^^t^^x 
[0135] ±fd.^m^mt. :^it>ic±mm2<D^mj^t±mmm(Dmmt<r>mi^±m 

[0136] mm(Dm^\\^t\t.. ±mm2(D^mM.\^iaiir^mA^j^tmm(7)^&^^± 
<DmW}^^7<'tJ^xh^.rztK.i^±m^2<D^rmt±BW(7)mmt(Dfmmm 
-t:bm:KM.i!)^h^h\::±^m<Dmmi^m>^xBmft^ti^m^mm(i^u 
j^izif6\,^x^<DBmf!t:^t)(Dmii^(Dm^^^7!)mitt^^ttti:^^^ 
5o ±mm2(D^mMt±m^m<Dmmt<Dmim^i^M^i^:^-t'^'^^ 

[0137] ^L-x±mmm^m-i. ttb{z±^m2(D^mj^t±m^m(Dmmt(DmK^^^ 
x±mmm<Dmiz^'^tm^i\^t^tn^nm±:i(Dmx^K\m'oMh-xm'r^ 
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l!)^±mm(Dm^<DO. l%'-70%(;5f5IS> $f*b<«-?:O±|5S;&560%. 

[0138] ±fe.mmi)K o. i%^mtfi:^m^i^i'i. mmhmmi>m<^<f:^'rt\ 
[0139] :L(DXo\m:kM.m^bJ^tf)mm^^ir^^^\^^(Dmx^K\mmvx^^ 

[0140] ±mxm^tdm^ <D^&'^^(omm:. iail*5j;U?^l§?go3S^5>^(D^4S 

^m^h(omm:mmtu Bm^^ti^mmt\jx^mii^^^^'^yit\^t:.h(r>x^ 

So 

[0141] *-f . ll|illc^>LfcJ;5t-^ ±M(Dmi(D^mM.^t\-i.. ±IBM)^<^^ffi4t±ia^ 

[0142] t^^\.<UZ.<Di:ofl.m(O^WiM.5n.. ±MW(onmt^h. ±IEW(^ff ^ ( 
±IE^I^<^^ffi4;5='b±MjK<75J[£®6*-e(^fiE;^fpJ<^Sg8l) (OO. l%iJA±40 
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[0143] -<7)i9^j:5iE5>^^-^3v^r.±fEffiliir^;'5^^±K^l^<^^®4^c*3v^TS/^ 

[0144] /cC*3. ;i(Dj:5>tc±IBffiSI^£:;^f*^ ±|B^l^o^Bl^i3V>-c±fE^l^(^^i<^4' 

[0145] ±B<Dmx,m. mm(Dmm4-d^hm.m(DmmeiM^^xmwc^tEu it 

[0146] >fc*3> |all{-*3V^-Cd:. 2ogiJ;L|^(75<§l^^:dsm*v?>^tUXi^3(7)>f F^;^10:dS 
[0147] *fc. |gi2{^:jav>-C«:. ±IEOfiK::^,^f*, |g?j^(7)ii:;^^;^^lcH>s-lr^^fc^.fV\.^-tr# 
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[0148] Lfc^soT> :^m-v\^m:kj^t\-i. ^^(Dmmmmx*h^m±M.tmMt.tcit^ 

[0149] iaiH-^i^LfcJ;5t-. ±IBO02<D'f F^^9t«. ±IBIIl<^f K^SirilE 

[0150] $f*U<{*rc)j:5>fe^2(©«f'ra^9{i, ±IB^l^<^^ffi3{i^bx ±IBW<^l¥^(-t 

[0151] /j:*5> ±ta(Dj:5^j:ll2(D>f'P^;^{;i*3V^-c, ±IEff»;^«±tBlli<^'^'F^^'^i- 

^tlit^s 2o S iJA|^<Di|§i/jN^355fcS^^{C(*^2(^'t'ra^9i;^l^<^JSS6t05g 
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o 

[0154] E111{C^3V^T«. 2o @ ie;L|^(^^/h^^Smtb§^tUTm4<7)>f ffl^^ll/JS 

[0155] iai2tcjov>-c«. ±la<^@/J^^«. :Kl^o/?^:^[^i-'ti^l^:fe''«e^^^"^*^ 

[0156] L/cpiSo-c. '4:mx^^m^\\'^tn. m-<DmmmxhmA^M,tmM-^fc\-x^ 
4t±m^m<Dmm6t(omi^^^^x^^^^m±^(^Mx^mm\)^^\^x^^ 

[0158] >^j:^b\ llll2^^*3v^-r{^. ^m(Dmmi-r^j:t>hm<Dmmf)-h<Dmmi)^oixm(D 
m,'^)ii>hmmmMmmm\::miM-tmmt^i^x\.'^tK^^m(Dmmtvx\i 
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[0160] fiis. :/^mi^^^^xf£mmmmmmm'p'r^t\-±. mi2iz^vti::oi^±K 
[0161] *fc. :^m\^i^^'xmmf'b>Mmmm{cmM'r^t\-i. mi2\z^^Ltzxo\^±\^ 

h^xhm\.^^^i<^^f^mA^^^fz\mizj^^mmi-^^tizfj:<>x-hmLX^^ 

[0163] :L(Dx^\z:^^m<Dmm^m<Dm4mm\z^^^xi^. ^(D^m^w±^m^<^ 
{zi±m'r^^i(o^mj^'^xmumM\i\^.'t(Dmi<D^r^mz^^^xmizM^^ 
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[0164] ^fc^mm^&'^wm4mmi^is\,^-c\t. ±Bf^i<Dfpmj^i}^h±is,m2(D 
ttmm^^-r^xoi^^<Dmx^mmmvx^^'r^:Lticx'o.m.mmmxm 

[0165] :l(dx^k\.x. :^mm<Dmmmmm\iiMcit. mmmmm^i^xx^m^^yy^'y 
^\zMi-^mi^t^n^^^^^t{z.f^^\^fct\^^omitfxmtifc^^^^T^<^^ 

[0166] :L(DXo^mtiitn^\^. ±.m(Dx^^m:kM.i^xxjpm^bM.m^'r. mm<Dmm 
ii^hmm<Dmm\^\^ii-^xmmmm^mmmt.fcimmm^-mm(i^7b^miJ^ 
i-:5^t^wmi-mM<DMm^mm]:LM.mffxmi)i^^^^x\t^ir^tf>^ 

[0167] <^<Dm> 

:^:^m(Dmm^mmuMc{^^^^xi-i.m5\z.^^x^K±mmmt±w.^m 

[0168] ^(DX':>^J:^mmn. fe^^JfflN. TICN. TiSiN. TiAlN. AlCrN. AlVN. TiAl 
CrN. TiAlSiN. TiAlSiCrN. AlCrVNm^XmfSL'r^^ti)^X^^o ^l^. -ttb 

(Dm^^.'^B^it\t±mmm<Dmmtvxm^\^fc-^^(Dm\moh(Dtir^ 

o 

[0169] <mmm> 
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[0170] sin <l> ^*^CJ;Sa!l^^^:*3V^T. mmVftim<D:x.:^;l^^-mOkeVX-h'0. Hl^f 

0.5 0.5 

,A1 Cr N(||J60tj7~lO). Al Cr V N(||JS««|17~20) . Ti Si N(^}|g 

0.7 0.3 0.7 0.25 0.05 0.8 0.2 

^j27~30)*5iOTi Si Cr N(^»j37'-40))<7)(200)ffi^bfCo ^LT. S'J 

0.7 0.2 0.1 

^Ufc:IlI^e-i{^M^;«f!^^;=^P^(^7^y-r-f>i/{J:J:9^^L. 2 0 -sin 

[0171] fiis. ).:xrx\tmm^^y-]'^T-^4:t'^u-y'r^^mMj^^Lx\^^:bm 
[0172] <MMi^n^6> 

[0173] [^1] 













m^oj^n (Jis) 


K10|g^ 




P10-9— y h 




CNMG1 20408 


CNMG1 20408 


CCMT 120404 


mm 


SCM415 


SGM435 (.Am) 


S45C(4 3}) 


mm^m (m/min) 


. 400 


150 


200 


iSiy (mn/rev) 


0.15 


0. 25 


0.2 


Wyj^^ (mm) 


2.0 


1.5 


0.5 











[0174] !^v^x. K^2J^i^:/l-J:«9^^So^-\'>'-'^-f^^ii^i"Sii:t>(c, ^^fii^tc 
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[0177] [^2] 



N o. 






-15 0V 


3 5$^~6 0^ 
— 1 5 0 V 5 0 V 




Mjl&~3 5^ 
-15 0V 


3 5$J"-6 0^ 
- 1 5 0 V 7 0 V 




rfBJS~4 5^ 
- 1 5 0 V 


4 5«'--6 O'^ 
— 1 5 0 V 12 0V 




-15 0V 


4 5^5"- 6 O^"" 
— 1 50V 60V 


isms 


B3te~5 5^^ 
- 1 5 0 V 


5 5^^~6 0^^ 
— 1 5 0 V 10 0V 


mmm 6 


- 1 5 0 V 


5 s^^'-e 0^^ 

- 1 5 0 V--- 10 0V 



wo 2006/009121 



34 



PCT/JP200S/013182 



-■•^(Dm^mir^^tliCfi^o ^-l50V~-50VJ^rv^5J:5^-ISla^t>o-CE 

[0179] c:<^J;5(c^/WTy^«ff5rSj©^rai:<^l3#-e^^b^-^fc«9-^co^^iSi:-r<5 
[0180] [^3] 



N o. 




m 1 (D^mf^ 






-2.0GP a 


40.0% (1.2A<m) 


-5.0G P a 




-2.8GP a 


40, OX (1.2//m) 


-5.0G P a 




-4.3GP a 


23.3% (0.7 /Km) 


-5. 1GP a 




•-2.1GP a 


23.3% {0.^^m) 


-5. 1 G P a 




—4. OG P a 


6.7% (0. 2/t/m) 


— 5. 2G P a 




-4. 1GP a 


1.7% (0.05 Aim) 


—5. 2G P a 



[0181] ±mm3\^^^^xmm<Dm.m!^^:fd<Dmi^f&wt^tix\^^^mm-i. wmo^m 
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[0184] z(Ditmmi(r>m^^Mm\r.m^. wi:m(DBm^^:h(o^m^w^£<. 

[0185] <|IWJ7~10> 

[0186] f^\,^x.M^^:^y\^^WmM<o^^yy<-r^^WL&ir^tthK.mmmfH\c 
[0187] ^{-. T/u=^>0:^^^ALX^^^^y<—\H(Dm:f:i^3. OPa{Z.^WV. ±m&^ 

[0188] ^\,^x\ ±mmu±imi^mir:bx^\m^^ti^^BtvxM^CT^N^^ 
mt^^^tL-x^m^mA^^^it^^. muimm)um45o°c. K)^i^;^f^ffi4. opa 
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[0189] [^4] 



N o . 






- 2 0 0 V 


5 55J"-6 0^ 
-2 0 OV 7 5 V 


mmms 


-15 0V 


5 5^~6 0^ 
- 1 5 0 V'«'-7 5 V 


mmmQ 


BaJS~5 5^ 
~ 1 2 0 V 


5 5»~6 05J- 
- 1 2 0 V~-7 5 V 


mmm^ o 


Bate~5 5^ 

-9 0 V 


5 5^-6 0^^ 
-90V'--7 5V 



[0190] fi.^. ±tB(o^4^i*3v^-clE®§tlTv^§l^#F^«, m.^com'^^iwm. -a-^^iJ'- 

[0191] [^5] 



N o. 




m 1 0*Pb1;5 






-3.0GP a 


6. 7% (0. 2x/m) 


— S.OGPa 




-3. IG P a 


6.7% (0.2/im) 


-S.OGPa 




-3. 1 G P a 


6.7% (0.2A<m) 


-4.4G P a 


^Sfe^JiJ 1 0 


-3.2GP a 


6.7% (0.2^/m) 


— 3, 8G P a 



[0192] ^j;*3. ±te^5^c*3v>r^fflolE^i/^?;^>(Dfl8{^la^$i^•rv^:5M«, ^3(d# 
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[0194] fj:^. iti^(Ditit>. ^'^m^-^yhK^'o^m^:t^^<Dm^^mi^vxt^h6o^ 

[0195] :i<Ditmm2(DmmwiU^w\ii0c\-i. WiB(oj£m}tt)(D^ik&''7^wmi^.^^^ 
[0196] <mmw^w%^\T.M:(Dmmn^(Dniiia> 

[0197] mmmmmml:M.(Dmmni^(Dwm^^^t\.x±wl.xm^&\.tlmmm^rm 
mi^xxj^m7[z.^'rommm^^^^^h(Dnmmnm^mtix^^^^t^^vx\^^ 
5o -tfc, mmmwiwiki^m^xit. mm(Dtt±.ifm(D'^n(D^m\^-:>^^xhm 

[0198] m6isxxj^m7i)^hmb^^^£Xo\^. mMmnmm\^^\^'Xhmmmmm\^i3\^ 
xhmmm'^io(D^mmi^^^^M^^wmiLMci'i.itmmi'-'2(Dmm^m 
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[0199] <mm^mm\JiM<Dj±±ifm^n(Dwm> 

[0200] 'r^j:t>%. mi^^n. ±f&<Dmu^^\.f' ^oi^s45c^mm tvxmw 

3IS200m/min. j^<9*0. 2mm/rev, §]«?iA^O. 5mmiL. 105>^<^S^Ii 
[0202] [^6] 



N o. 






tt±tf®?t;R 








89 5^ (TfejRfey) 


19^ 


l^^lcg-no^cfjfejR 


mmm 2 




21 ^ 






71 'A- i%:R^^)) 


29:9- 


t^at^^ifjfeJR 




85^ (7fe;Rfcy) 


24^ 


l^«l-^nt^^C3t;R 


SIM 5 


77 (7fe;Rfey) 


31 A 


#ti;.>J5f?fe;R 




65$,^ (TfejRfeU) 


36^^ 






13^ (^jS) 


3^ 




^7] 




N 0. 


jft]$i|il1±<7)l 




tt±if®3fe;R 












31 








27^ 


^nt^'ifjfejR 




84^ (7fe;R&y) 


25$^ 




^mm 1 0 


83 ^i- (?t;R&y) 


24^ 




ttmm2 


41 (jtJRi^y) 




1 
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[0204] <|IWJ11~16> 

[0205] i^v^-c. M^yi^>'y'i^^'oWimm<D^^'^^^-^^mBir^tth\^. ^^fif^t- 
3651. OXlO''Pai:Jfe5*-e*^5l#SrtT^JiofCo 

[0206] r;v^^yiS^^M^7<LX'^^^y''^—P^<^J3Lti^3. OFa\z.%n\^. ±IESW 
[0207] ^v^T% ±|BStt±l^E^g?i-SJ;5f-?1^fife^*T'^^i^^^'^Ti^.5^o.5^=^^^'' ™ 

[0208] [^8] 
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No. 




mmm ^ i 


Mte~35«" 
- 7 0 V 15 0V 


35^'-605)' 
- 1 5 0 V 5 0 V 


mmm ^ 2 


S8J&'-3 5 5i- 
-7 0 V'-- 15 0V 


3 5^^~6 0 5^ 
- 1 5 0 V-— 7 0 V 


^mm 1 3 


^Jfe~4 5:5^ 
- 7 0 V 15 0V 


4 555>~6 O^B" 
-1 50V 1 20V 


mmm 1 4 


gate~4 5^3^ 
- 6 0 V 15 0V 


4 5:H"~ 6 o^"- 
- 1 5 0 V — - 6 0 V 


^mm 1 5 


-5 0 V^- 15 0V 


5 5 ^^-6 0^^ 
— 1 5 0 V — -.1 0 0 V 


^mm 1 6 


— 5 0 V 15 0V 


5 8$^-' 6 0^^ 
- 1 5 0 V 1 0 0 y 



70V 150VJ ^^X^fmm^hoXfdM.^tlX\ ^(DBy^^m 

ov — 50VJ ^9 j:5^.efsia^tjo-cHa«$n-cv ^?)#^«. •t(7)Si®i^r^{c*3v ^ 

mi^vfct^^\^is\t^x&f(&fi^^t}(Dmizj^t)^^^^^^^t\^^^^o 
[0210] -<Dx^i,zmm^^^r:^mB^mmm^t(Dm^x^^t^^^:iti^xv). 

[0211] [^9] 
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N o. 




m 1 






mmmu 


-2. IGP a 


40.0% (1.2A/m) 


-5.0G P a 


-3. OGP a 


mmmn 


-2.9G P a 


40.0% (1.2/im) 


-5. 1 G P a 


-3.0G P a 




-4.4G P a 


23.3% (0.7iim) 


-5. 1 G P a 


-3. 1 G P a 




-2.3GP a 


23.3% (0. 7^m) 


-5. OG P a 


-2. 4GP a 


mmm 15 


-4. 1G P a 


6.7% (0. 


-4 9G P a 


-2.0G P a 




-4. OGP a 


1.7% (0.05it/m) 


-5. OGP a 


-2. IG P a 



[0212] fj:^^±f&m9i^i^^^-^^M(DBmm-J:is^x^^m(Dm^it^t}(Dmimm^tix 

[0213] r(OJ;5(cL-C. ^ife'er!lii~i6(D;2^lilig(^^M^^^iJ:i^A^*^ 

F^S«^WTx<^mffi^- l50V-t?i^j^-t-SCli:^^#. ±iai:P1t{cL-r^BIScS^ 
[0216] <^ife^?ijl7~20> 
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/in. ox io"'Pair7:e§*i?K^5l$^=fT''<?ofCo 
[0218] ^ic. r/v^>:»:^^MA\^X^^>^^-^(0)£ti^^. OPatc^J^c^L, ±fSS^ 

[0220] [^10] 



No. 








— 1 0 0 V 2 0 0V 


5 5 53^-6 0^ 
— 2 0 0 V 7 0V 




— 1 OOV' 1 70V 


5 5^^~6 0^ 
— 1 70V~-70V 


^iSffij 1 9 


^jl&~5 5^ 
— 50V 1 20V 


5 5^-6 o:H< 
- 1 2 0 V 7 0 V 




— 5 0 V'-— 10 0V 


5 s^'-eo^^ 

— 1 OOV 7 OV 



[0221] jfe*3. ±fcl(^)^lo^c*3v^'cte^^tl-cv^5l^ra^*. m(om^h.mmi. 
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[0222] [^11] 



N o. 




m 1 








-3. 1GP a 


6.7% (0.2 mm) 


-7.9GP a 


-4.0G P a 




-3.0GP a 


6.7% (0.2um) 


-5.9GP a 


-3.8G P a 




--3.2GP a 


(0.2iUm) 


-4.5G P a 


.-2.0G P a 




-3. 1 G P a 


6.7% (0.2um) 


-4.0G P a 


-1. 9G P a 



[0223] ^'i^s, ±fa^ii;cioV>T^ffi(^ffi*i;^?;^:J3j;t5j[Sffi<DjESi^&;'3(7)^i{ciE^$ti 
[0226] r<DltWJ4<^^®^a^8'JX=if(i. IStJ^ojESi)^;:;^(^3S^^^^5^ai:'^^^^ 

[0227] < ^ffi^«^BiJX:ira5WI^«+40M > 
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[0228] ^ffi^^§]SiJX=B:Omm^14<^MJ^mi:b-C±^-C'aiSLfc^SiJNFrfl^TIB 

[0229] m2^xx^m'it^hmhi}^^i^o\^. w^mnmmz.^\^xymmmnmm^i^ 
\^xh%w\ii'-^2Q(Di^wmm^^m^mmmiL^n. mtm^--^<^^M^ 

[0230] <^®M^§)SiJXA<^tt±lfffi3ttR(^ff?#> 

±IB-Cf^i!ibyt|life0yil~2O:feJ:TJ51t|i«?fl3~4(^^ffiScS^^>JX;R-<7)^^^^ 

[0231] i-^cet?^^ ^siJ^#f*> ±fa(^^l^^*bfcJ;9^-s45c«(^|J^i!b■cfflv^. mm 

jgg200m/'inin. j^«940. 2mm/rev. §]!?)Zi^O. 5mini:b. lO^F^t^S^iS! 

[0232] :i(DJ;5lcL-C#^ffil3Jt^^l'JXAott±tfffi3ttR<^M^^^TIB^i2*3J: 
t/J^iat^^i-o ^i2:j3J;tK^i3>0-bPJb;{>^'^cJ;5t-^ ^ligt?iJii~20(D^5l?gtj:# 

[0233] [^12] 
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3fp 
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[0235] <^iife«?>j21~26> 

[0236] j!^v^T. M^-^:y:fKXVmmn(0'f-^>y<-^^Wi.B'r^tthi::. mmw.iH\^ 

[0237] ^iZ, rJV'=i>:ff^^MAVX^^>^y<—\H(D}£:fj^3. OPalCi^i^L. ±|ES*t 

[0238] ^S)CV N-^. ±mmU±\mmmir:bX^ l,zm^^tl^W^t\.XTi^ M^ Nm ^ m 
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- 170V 70VJ^:V^5J:5'fe$Bffl^t>o■CIE^$t^-CV^5#'a•^*. ^oMiS^Pfltc 

:}3V^TS^S/MT;^«l£S^-170VJ5>^>#>«r^--70V*■e-5£^il^T'^^^■*fc^ 

x^^<^r^nB^-70Yi()^ib^^i^-i50vi£.x-'^m&.xm'X^^it:Lt^ 

[0241] -(Di:o\^&wur:^n^^Bmmmt(Dm^xmt^^^^ti,zx^.^m^<D 
!£mfZ^t)(Dmm^^i^i^^ ^xm^^M.^i^hmmi^^'^. mm,mm'j^i^fc*)$>^\ ^ 

[0242] [^15] 
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